the effective laboratory energies of 255 and 300 MeV are reported. Complete fusion cross sections are found to be a factor of -2 lower th~n those found for ~0 Ar induced reactions with non-magic targets apparently showing the effect of the projectile and target nuclear structure on such cross sections.
Implications for superheavy element production with ~8 Ca induced reactions are discussed.
Concurrent with recent attempts to produce superheavy elements (SHE) in reactions involving the bombardment of highly fissionable heavy element targets such as 248 Cm with doubly-magic, neutron rich 48 Ca, 1 and in an attempt to understand better the reactions of this unique projectile,
we have studied the reaction of the doubly-magic 48 Ca projectile with the relatively non-fissionable doubly-magic -2- 208 Pb target. In this paper, we report for the first time the finding that the complete fusion cross section is reduced twofold in a doubly-magic projectile-target system compared to similar cross sections for non-magic systems. We also combine our results with the parallel work of Ghiorso et al., 2 who measured the evaporation residue yields from this reaction, to draw implications for the production of SHE using ~8 Ca induced reactions. 48 Ca ions passing through the target in th~ lower energy-irradiation. Following the bombardments the induced radioactivities in the target were detected with a Ge(Li} y-ray spectrometer. The decay of the observed activities was followed for a period of approximately two months.
Specific radionuclides produced were identified on the basis of y-ray energy, half-life and relative abundance of associated y-rays.
In this manner 94 and 109 radionuclides were ·identified in the low and high energy reactions, respectively. Using the
,. Integration of these charge dispersions to correct for unmeasured yields increases, on the average, the calculated isobaric yield in a given region by a factor of -2 over the measured partial cumulative and independent .. yields. However, some individual yields can be multiplied· by factors up to -6 because they represent only -15% of the total isobaric yield.
The relative contributions to the measured mass distrib~tio~s from complete fusion-fission ~~d the ~issiori of quasi-Ph* species were evaluated by a non-iinear.least squares fitting to the measured data of our best estimates for the shapes of the mass distributions from these processes.
The shape of the mass distribution from the fission of quasiPb products was estimated by using mass distributions from The shape of the mass distribtition from the higher energy complete fusion-fission reaction is thought to be a symmetric
Gaussian shape with a FWHM -70 amu. 7 The shapes of the fission mass distributions were corrected for recoil losses (a -20% to -2% correction for A=40 to 160, respectively). crR, can be calculated from the equation:
= 979 mb, (1) where the interaction barrier, B, is 212 MeV, the incident projectile· energy (lab), E, is 303 MeV and the interaction radius, R, is 13.7 fm.
This gives crcF=l90 ± 20mb and an value (using equation (1)) of crR=l710 mb and corresponding to an effective projectile energy of 300 MeV.
These values of crCF seemed low compared to values obtained for 40 Ar induced reactions.S-10 In order to make meaningful comparisons, we have plotted (in Figure 2 ) the values of crCF from this work and measurements of crCF for the interaction of 40 Ar projectiles with medium and high mass targets8-10 versus the parameter B/E, the laboratory interaction . comes about because of the slow variation of creF with target
. ve1r1es·-A.target an t e compress1on cause y t e logarthrnic scale. the "sea + with the inclu~ion of rea~istic fission barriers 16 and a fitted level density parameter ratio af/an value of i.l we are able to reproduce the measured crER/crCF ratio and to understand these results in terms of the differences in the fission barriers and excitation energies of the nuclei produced. This encourages us to extend these calculations with these "calibrated" input parameters to the 48 
